Immunomodulatory effects of poly(ADP-ribose) polymerase inhibition contribute to improved cardiac function and survival during acute cardiac rejection.
Recent studies have suggested that the peroxynitrite-poly(ADP-ribose) polymerase (PARP) pathway is activated during acute allograft rejection. Therefore, we investigated whether PARP inhibition improves transplant outcome and the extent to which immunologic factors contribute to the effects of PARP inhibition. Isogeneic Lewis-to-Lewis and allogeneic Dark Agouti (DA)-to-Lewis rat cardiac transplants were studied under treatment with placebo, the PARP inhibitor INO-1001 (1 mg/kg/day), cyclosporine (2.5 or 5 mg/kg/day) or the combination of INO-1001 and low-dose cyclosporine. Functional, biochemical and histologic analyses were performed 3 and 5 days after transplantation in control and INO-1001-treated animals. In addition, stimulated T cells and endothelial cells were treated with INO-1001 to evaluate the potential immunosuppressive effects of PARP inhibition. PARP inhibition alone and in combination with cyclosporine significantly prolonged graft survival. Acute rejection led to a typical sequence of initial endothelial dysfunction and reduced contractile reserve followed by progressive systolic and diastolic dysfunction, which were reduced by PARP inhibition. PARP inhibition led to reduced antigen-specific and non-specific proliferation in stimulated T cells and dose-dependently inhibited intracellular adhesion molecule-1 (ICAM-1) up-regulation in stimulated endothelial cells. PARP inhibition was found to prolong graft survival and improve cardiac function during acute cardiac rejection. Direct immunosuppressive properties contribute at least partially to the beneficial effects of PARP inhibitors in graft rejection.